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ABSTRACT 

PURPOSE: To form incompatible TFT characteristics on the same substrate, by 
constituting TFTs of the peripheral circuit part of crystalline silicon 
films constituted in the direction parallel to the carrier flow, and 
25 constituting TFT's of the picture element part of crystalline silicon 
constituted in the direction vertical to the carrier flow. 

CONSTITUTION: In an active layer 110, the source/drain direction is in 
parallel with the crystallization direction. In an active layer 111, the 
30 source/drain direction is vertical to the crystallization direction. As the 




result, TFT's formed in the active layer 110 have characteristics that the 
ON current is large, and TFT's formed in the active layer 111 have 
characteristics that the OFF current is small. Thereby the constitution 
capable of high speed operation can be obtained in the peripheral circuit 
part, and the constitution wherein TFT's having small OFF current necessary 
for charge holding are arranged can be obtained. Hence the incompatible TFT 
characteristics can be formed on the same substrate. 
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000-8000 A, .0tJ;ifJ6 0 0 0 A<D7;l'Sn'!7A 
(0. l-2%©X*>v'5A*^i!^) ^bKML^c. 
^■bT, 7;i'5:^'^AM^/t^'-->i/LT, ^-f 
®2 1 4-2 1 6*J^B£Lit, ^??>fr. y-f hmffi»::m 
«¥iS«t*Taa-r s <!: J: -3 TliiffiSffb* ^ c: 

y'f haffii^±S*5.ky^ffliJ®ir 1 000-3000 A, 

zz.x\i2 0 0 0 AoSsrk;7;i'5x':7AK$jg^tfc, 

'J^-iUmi&'PXfToft, tm. COK{b7;l/5:i'?A 
y^r hm«S}^fiJc-r«)W^<h;5:SO-C. ^t-^-fe-yhy-f 

[0 0 4 0] ;^{c. -f5i->h'-t!>yte (y^XTH- 
\^yi/mt'bno) iz^^x. s^mmi$. (v-;^/k 

si^Wfc: p t) L < «N«mi! *f^4-r5^iiiei^»$m)!)a l 

ft. K-fcf>^^XtUT. 7:l-;^7-<> (PH, ) i5 
J:tJCv'j}^9> (B, H. ) im^\ ^#©«^tt. DPii 
«ES:6 0-9 0 kV. gajxtiSOkV. 
«. 4 0-8 0 kV. ^JA«6 5 kVtT?). H-:^fi 
«lxio"-8xiO"cm-', m^t. mbXl 

^LX\t. -1j<Dm.^i:-y^V\y'yXVxmoZ.t\Z^ 
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NS»ro:T^S6!fe®«t2 18^219, PSro^Sei^ 

mm2 1 7 tmiiji-^n. p^x^jmrFT (ptf 
T) (Dm^tN^^^jmrFT (ntft) t®®^ 

[0 0 4 1] ^(D^, l'-^-±<Dm^iZ^oT7=.- 

ft, l^-lf-^tLXii. K r FX^^v'^l'— tf- (ft 
S2 4 8 nm, n)l'Xm2 0 n s e c) ^m^ftii^^ flS 

x:^i Jl/:?-^gj5t 2 0 0 ~ 4 0 0 m J / c m' . ^J^tf 10 
2 50mJ/cm' tL, ICr^* 2 ~ 1 0 i^a 

fcS«S: 2 0 0 ~ 4 5 0 "CgSlCSDiar* :i <»: 

ffil|t2 17-2 1 9\t^§,\ZfSmt-^ntz. U—*f-7 

c?ioTt>J;Vi, (06 (E) ) 

CO 0 4 2] S^tiT. JS$6 0 0 0 AOK{ba^M2 2 20 
ft. SSC. X>'Vy^'ffi{C±oTi9$ 5 0 0 AOI TO 

-"i;ACD#SK{C<toTTFTOmffi •IE«S2 2 1~2 
2 5 SSIC, 1 mffi<0*3ilSHaT3 5 0 

■C. ZQ^(DT--)V^^Cti\,\. TFT[ilKS:^fi)c$ 
•frfc. (0 6 (F) ) 
[0 0 4 3] 0 7 tC*3ll£0fl©f^KlS 30 

(»tB0) <£^-r. S« (Zl-->:i^7 0 5 9) 3 0 1 
±llT-h7 • Xh + -> • ->^> (TEOS) t^^^Ii 
ff<!:LTy7X-7CVDfe{3j;-3T. JPS2 0 00A® 
Kfb^^WTlftlSSO 2$}g^Lfc. -eUT. TifeM© 
6 2 0~6 6 0X:T'l~4^ra17--;l'Lfc 
0. 1~1. O-C/^i-. $f*L<«, 0. 1~0. 
3'C/^^-T?^?&L', 4 5 0-5 9 OX;^T!aS:^*eTL 

T*$3 0 0-1 2 0 0 A. fiaj^«l 0 0 0 AOD^fliK 
^5^1^3 0 SSfigliUfc. -^-UT. ff$ l 0 0 0-3 0 40 

0 0 A. mA.\,t2 0 0 0 Acjsj^kasgrovxi? 304$ 
^mx^mbtz. -y^mitmmLftJSki^KxtiK th 

J;Vn (0 7 (A) ) 

[0 0 4 4] d(7)^, g5!?|?HETT 5 0 0 - 6 2 0 

t(ijA«6 0 0*0. 4^rBicpsD^7--;i'^fTV\ a 

)^j::&lSllCllf7U^::. 07 (B) lrt5l,^T. ffi«3 0 6, 
iicfct^S 0 7tt*IgfrJ;oTi^fiftLfcflaiST*D. 50 
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®^3 0 8 i3<ttjK3 0 9 mmm&n(r>-^%<Dm.mxh 

(07 (B) ) 
->'Ja>1^3 0 3*/'?^'-X>i^bT, a^^WS 

tti«sigE3 1 0 m¥&mm^mL) m^xsz 1 1 imm 

[0 0 4 5] -E-CD^, 1 0%(D*l^$^tyi^ff, 5 
5 0-6 5 or, i^$iifHZit6 0 0X:<D&t^f^m%'¥\Z 

®£iP$ 2 0 0-8 0 OA, •HiSWtlttS 0 OASfk^ 
■13:. 8l{b^SlS3 1 2, 3 1 3S)^PXLfc, C©ig<t]i 

mmommzwuai^cn-y^m^tm (*3K:ii«= 

1. 8-1. 0:1 (^m) ) ISfm^Xib-olt. ^<D 
^, #^n)tg?^tS^M3 12.31 3rojP$«, 40 

0 - 1 6 0 0 A, ^mMmx'\t 1 0 0 0 ktz^fz, mt 
mnm^^fSLLtz^. i%&<D-'m{t-^m^m%x % 
0Qx:x\m'^7=.--)\/^iiz.uoz.t\z^z>x. mit 

a^B + ©*^^^*L,fc. (07 (C) ) 
[0 0 4 6] ^\nm.^^X. 7.nyffm\Z^-oX. *$3 
0 0 0-8 0 0 OA, 0i|^«6 0 0 0A<D7;P5-'?A 
K (0. l-2 9^0X:^3>v'?A$-&tJ) ^m^hlto 
■5-UT, 7;i'5X'^M^€'A^-r:>i^bT, y-f 
ffi3 1 4-3 1 6«:J^BgL, IIJS«SJ 2 t l^fillr 

{l:S:*5i:nct\ y-f hmSco±®*3j;tfffl«f:: i 0 0 0 
-30 OCA, i:::?«2 0 0 0 A<^S!^i;7J^5r:>^;^ 

[0 0 4 7] )k\Z. K-trVi^i* (^^XtH- 

^y^^thmo) nioT. ffittsiBii (y-x/K 
m^mz p fc L < KN^iis^f=t4-r«.^ftEti^^]!iPL 

H-tf>y;</7.i:LT, 7;fX7-f> (PH, ) 
j:c;v#7> (B, H. ) mJ#(^«^tt, im 

«ES6 0-9 0 kV, fi«IAtf8 0kV. ^#CD«^ 
a, 4 0-8 0 kV, «!1J^«6 5 kVt-rs, H-X* 
ttlxi0"-8xl0'*cnT'. etJ^tS. j8¥* 5x 1 
0"cm-', :f:';7jgS2X 1 0" tbfc, K-t;>i^J: 
ISUT«, -l5<r)^^^yth\>''y7.\'Xm^Z.t\Z^ 

i^s, iim<r>-^tm^m 1 8i:3 1 9, ?m(r)^t^m 

fg«3 1 7 7>i}eBg^?n, P?y;^;HlTFT (PTF 
T) <7)«g*Ki:N?i':?iJH!TFT (NTFT) 

[0 0 4 8] ^-05^, U— lf-)t©B9i^Hj:^T7=:- 
It. u—*f-^t\yX\t. K r Fx^^xTU— tf- (& 

:g 2 4 8 n m. 2 0 n s e c ) Srmt^fc fl!l 
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x:?iJ^^i-^EaE;!)^2 0 0~4 0 OmJ/cm' . fiSJAtf 

2 50mJ/cm' i U. -ji^Rlf tdOt 2 ~ 1 0 i^a -y 

tss^2 0 o~4 5 

®iiS3 1 7 ~ 3 1 9 tt^atfSttfk^nfc. 
[0 0 4 9] ;*ICi?{ka5!l«ll3 2 O^y^XvCVD 

5~lMm. «9JA«0. 7MmtL/5:, (0 7 (D) ) 

^3 2 U 3 2 2. 3 2 3*<Sc)Ac, 
[0 0 5 0} :i(DmmE.Am^(r>1f&m<^ 3 2 1-3 2 3 

mmit^m^^ts) <72is^ tizjiox^^mi,. fi 
a. ft e.nsiiie«i«ji 0 9<7)igtt«, E.Am^izm^^ 

[0 0 5 1] ^LT. J?$5~5 0 nm<D?5'>K3 2 

K (0 7 (E) ) 30 
■tLT, ^^^2 0 0-6 5 0*C. 5fSL<«4 0 0- 
5 0 0'C-C7x-;H-5C:t(rJ:cpT, ^^>KtV- 

Rl^fCxUlf-f H®$:3 2 5, 3 2 6, 3 2 75:}^figL 

[0 0 5 2] -t©^, R{5L^C*^ofc?^>ll (±i:L 

T. CVDfelrJ;oTKfb«5gKSJ?$6 0 0 OAjgfiK 
t/i. X/t->:J'^{r<koT I T0K5 0 0-1 40 

0 0 0A$««LT, cn$>''?^-x>i^L. Bj^ms 

3 2 9S:J^fiXLfc. W&.\Z. 0 7 (F) ir^-r.}:^) 

13, . TFT(7)^J-7,/\tU^>\Z3>^i> h-i^-JV^: 
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rn$:A5'-->yUT, ^2l©g2tl ■ 1@3 3 0- 
3 3 4^^Bfi£Lt. gik^^^^iTJUSX^/AOff^li 

-e-n-en, sooa. soooAtbfc, s^ic, 

ffia3*^^ii^T3 5 or, 3 0^J-(^7X-;|.$*C;S: 
Vi, TFTlE]8S&^^$-&fc. (07 (F) ) 
[0 0 5 3] 

[5e^ro2»i*] nmrnxTPLitmism^. mk\i. 7 
[^izm&^&^-^tti^mmmmxmfSiL. mnmoy 

(riTFTS:^tt5^|Ei£<>:T«)Ct*<T€r-5, (IWi-p 
H, 3^ffr4TFT4$tt*t|s)-S«±lCS«^*l5^|^^ . 

•5. -^-Oi^*. {HlSS±{^©#tt$:|6l±$-a-S:ii:?!iioJt| 

[01] *fi?^ojia*/T^r. 

[0 2] Jiifg^^lCiSTFTrogaSfisj^^t-. 
10 3] *^?g(Cj;2.TFT©^*tt{RJS:7S-r. 

[04] 3ijsi?jcof^siiis»fai0$^-r. (311 

1#M) 

[0 5] ^mm(r>i^mxm±.mmi7R-r, m 

l#!i) 

[0 6] S^ffl0iJ©f^iSXg»fffi0&^T. (*Jfi0tj 
2#!i) 

[0 7] sijfi#tj©^§gis»fiS0*^-r. (HI 

3#8g) 

[«F^oifiH«] 

2.12 ^MTcmw^isamm 

3.13 «l;^[fi]fiKfi®J^ (igafkOi^) 

4.14 ±K 3 CD-gR 
6, 7 ei? 

8 rSf^Ss^l:!! (i!^l:^^l) 

10.11 mm<Dmni)^ft 
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